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THE PIG.
I. Method of obtaining blood. Tail blood has been used by Linser
and Helber"2' and by Liuitje334, while Giltner189 prefers the ear as
a source of blood. The subject is caught in a small pen and is
secured on a table with no other restraint than an assistant holding
the legs. The anlmal makes no resistance to the withdrawal of
blood. The hair should be clipped from a small area on the ear,
and the incision made on either the anterior or posterior border.
II. Description of the red blood cells. In carefully made smears
the erythrocytes are circular in outline, differing in no material re-
spect from those of man. They have a tendency to crenate unless
careful technic is followed.
Nucleation. Neumann402 states that unlike in other animals,
a few nucleated red cells may be found in the circulating blood of
the normal adult pig. Liutje334 did not find any normally present.
Meyer36" counted 30 normoblasts to every 300 leukocytes in pigs
a few days old.
Reticulation. No statements regarding reticulation are to be
found.
Size. The average diameter of the erythrocyte is 6.It. The
following table gives the values found by various investigators.
Average Maximum Minimum
Bethe (33) 6.8u 79' 5.8A
Friedberg (X79) 5.5 6.6 4.5
Giltner (i89) 8.5
Goodall (I94) 5.6
Gulliver (204) 6.o
Giutig (205) 6.2
Hayem (2i6) 7.5 7.9 6.7
Ilberg (249) - 7.0
Lenze (314) 5.I 6.8 4.6
Liutje (334) - 0.0 6.2
Schmidt, C. (503) 6.2 6.5 6.o
Schmidt, H. (504) 6.2 7.4 5.8
Sussdorf (55I) 6.o
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III. Enumeration of the red blood cells. The average number of
ervthrocytes in 215 counts by i6 investigators is 6,740,000 per cu.
mm., with the normal range from about 5,000,000 to 9,000,000.
The accompanying table gives the values found in the literature.
ERYTHROCYTES
Authority
Bethe (33) 7.0 normal
Burnett (8o) 8.o normal
Dinwiddie (I25) 6.3 I9 I9
Giltner (I89) 8.5 8.8 6.8 24 24
Hayem (2i6) 5.9 8 8
King & Wilson (278) 6.5 9.6 3-3 normal
Lewis, et al. (320) 8.3 normal
Linser & Helber (327) I0.5 I I
Liitje (334) 7.5 9.0 6.o normal
Marloff (350) 7.0 I0 10
6.2 IO 10
Palmer (423) 6.7z 25 25
3.9 25 25
St6ltzing (546) 5*4 normal
Storch (547) 8.o 9.7 7.5 8 8
Wells & Sutton (6o5) 7.9 normal
Wendelstadt & Bleibtreu (6o6) 8.7 10.1 7-5 5 5
Wetzl (607) 7.0 normal
Average 6.74
(215 counts by I6 authors)
IV. Physiological variations of the red blood cells.
Age. Palmer423 found an average count of 6,200,000 in 25 pigs
weighing over IOO pounds. In 25 animals weighing from 3 to I8
pounds (2 to 42 days old) the average was 3,900,000. Burnett80
and Storch547 also report that the number of erythrocytes is much
lower in young pigs than in adults.
Sex. Palmer428 found no difference in average counts between
the sexes in 50 animals examined.BLOOD PICTURE OF NORMAL LABORATORY ANIMALS
V. Hemoglobin content. The percentage of hemoglobin in the
pig is usually between 8o and go per cent by the Sahli method.
The following table gives the values recorded.
HEMOGLOBIN
o t
o o Q
Authority
Burnett
Giltner
King & Wilson
Lewis, et al.
Linser & Helber
Palmer
(8o)
(i89)
(278)
(320)
(327)
(423)
:
85
88
83
85
100
79
57
Technic
normal Peripheral blood
100 8o 24 24 Tallqvist
normal Peripheral blood
normal Peripheral blood
I i Sahli. Young pig
25 25 Sahli. Ear blood.
IOO lbs. or over
25 25 Sahli. Ear blood. 3 to
i8 lbs. (2 to 42 days)
VI. Physiological variations in hemoglobin. The percentage of
hemoglobin is higher in older animals than in young, and higher
in males than in females (Palmer423).
VII. Description of the white blood corpuscles.
Polymorphonuclear neutrophils. These cells closely resemble
those of the horse in size ( IO to 14t) and in the morphology of the
nucleus, which is extremely polymorphous, and basophilic. Palmer423
finds that the average number of lobes is from 6 to 7. The cell body
is barely visible unless the staining is done very carefully. There
are many fine granules, so small that they appear as points of color.
They are weakly neutrophilic.
Lymphocytes. The nucleus is rounded, or crescentic in shape,
pyknotic, occupying most of the cell, with a small amount of clear
basophilic cytoplasm. A few are slightly smaller than the red
cells, but the most numerous type are from 2 to 3 times the size of
an erythrocyte (Palmer423).
Large mononuclear and transitional cells are from 3 to 5 times
the size of an erythrocyte (i i to i8p). The nucleus is more
vesicular than is that of the lymphocyte, and there is proportionately
more protoplasm, with a few fine dark granules.
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Polymorphonuclear eosinophils are slightly larger than are the
neutrophils. The nucleus is less cut up, having from one to four
lobes, and is quite pyknotic. The granules are far more numerous,
but much smaller, than in the corresponding cells of the horse.
There are about IOO in a cell (Giltner89). They have a stong affinity
for acid stains.
Polymorphonuclear basophils are the same size as the eosinophils,
with a similar nucleus. The cell body is crowded with granules
much smaller than those of the eosinophils, more distinct in outline,
strongly basophilic, and partially obscuring the nucleus.
VIII. Enumeration of the white blood cells. The average number
of leukocytes found in I40 counts by I2 investigators is I5,820 per
cu. mm., with a normal range of about 8,ooo to 20,000. The
average differential findings, with the approximate normal range
are as follows:
Polymorphonuclears 39.0% (30-50)
Lymphocytes 52.I% (40-60)
Large mononuClears and transitionals 3.3o (I-IO)
Eosinophils 4.5%o (I-IO)
Basophils 1.2% (0-4)
The accompanying table gives the values found in the literature.
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IX. Physiological variations of the white blood cells.
Age. Young pigs have total counts from 20 to 50 per cent
higher than adults (Palmer423, Giutig205). In 5o animals examined,
Palmer found a slightly lower proportion of neutrophils in the
young animals, with a corresponding increase in the proportion of
lymphocytes. The eosinophils were lower in the young, while the
basophils were higher than in the adult.
Sex.. The total leukocytic count is higher in males than in
females (Palmer428).
Pregnancy. There is alymphocytosis during lactation (Meyer363).
Alimentation. A digestive leukocytosis occurs in the pig, re-
stricted to an increase in the polynuclear cells. The maximum in-
crease is reached in from 3 to 5 hours after feeding (Ltitje334).
X. Platelets. Palmer423 finds these cells singly or in clumps, num-
erous, blue-staining, with many fine dark granules. They vary in
size and shape, being round, oval, or irregular. Giltner189 gives the
average size as I to 211, while Ltutje333 states that they are
0.311 in diameter.
Linser & Helber327 found 500,000 per cu. mm. in one animal
examined.
XI. Coagulation time. The time required for coagulation varies
from I to I5 min., according to determinations by various methods
and authors. Following is a table of the values given.
Amendt (7) 3Y2 min. io animals
Delafond (I22) I2 to i6 Normal
Palmer (423) 57 sec. Animals over IOO pounds
64 " Animals 2 to I8 pounds
Parey (428) 10 to 15 Normal
Rollt (47I) j/2 to IY2 min. Normal
XII. Resistance of the red blood cells. Lyon337, in 6 animals,
found hemolysis to begin in 0.70 per cent saline, with complete
hemolysis in 0.45 per cent saline. Rywosch478 found complete
hemolysis to occur in 0.45 per cent saline in the adult, with a
progressive increase from O.I5 per cent in the embryo.
XIII. Blood volume. Heissler224 states that the normal volume
is 4.5 per cent of the body weight.
XIV. Specific gravity. The average value reported by three in-
vestigators is I.o6o. King and Wilson278 give a normal reading of
1.059; Sussdorf551 finds the average to be i.o6o. Palmer423 finds
I.062 in the adult, 1.024 in young pigs.
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